Effects of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP), cyperquat (MPP+) and paraquat on isolated mitochondria from rat striatum, cortex and liver.
The effects of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP), its metabolite 1-methyl-4-phenyl pyridinium ion (MPP+, cyperquat) and a structurally-related compound paraquat on mitochondrial functions were investigated in isolated organelles from rat striatum, cortex and liver. MPTP (0.1-1.0 mM) had no significant effect on various parameters of mitochondrial oxidative phosphorylation. In contrast, MPP+ (0.5 mM) inhibited the oxidation of the nicotinamide adenine dinucleotide (NAD+)-linked substrates pyruvate and malate but not that of the flavin adenine dinucleotide (FAD+)-linked substrate succinate. Paraquat (5.0 mM) significantly stimulated basal oxygen consumption (state 4) without influencing the oxygen utilization (state 3) associated with adenosine diphosphate (ADP) phosphorylation. Thus, these structurally-related compounds have different effects on mitochondrial oxidative phosphorylation, but the organelles from striatum, cortex and liver were affected in a similar manner by these compounds.